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108Use of a percutaneous puncture needle for true
lumen re-entry during subintimal recanalization
of the superﬁcial femoral artery
Amr M. Aborahma, MD, Tanta, Egypt
Failure of subintimal angioplasty commonly results from an inability to re-enter the true lumen. When re-entry devices
are not available, an alternative is the retrograde approach. This case report describes three patients with superﬁcial
femoral artery occlusion treated by endovascular intervention that showed failure of re-entry into the true lumen after the
subintimal approach. In these patients, re-entry was achieved by the use of a percutaneous needle inside the lumen at
the proposed re-entry point. This needle creates an aperture in the intima. The antegrade wire is directed to this gap to
slide beside the needle and to enter the true lumen. (J Vasc Surg Cases 2016;2:108-10.)Subintimal angioplasty of the superﬁcial femoral artery
(SFA) is widely practiced and has diminished reliance on
bypass as ﬁrst-line therapy.1,2 The primary limitation to
successful subintimal angioplasty is the failure to re-enter
the true lumen. Another limitation is the risk of moving
the re-entry distally to extend beyond the occluded
segment.3
Re-entry devices can overcome these limitations to
achieve success, but they are expensive and not always
available. An alternative to re-entry devices is the retro-
grade approach, which is a successful and less expensive
technique.4
In this case report, a different method is described to
achieve re-entry into the true lumen by the use of a percu-
taneous puncture needle into the SFA at the proposed
re-entry point. The antegrade wire is then directed to slide
beside the needle from the subintimal space into the true
lumen through the penetration made in the intima by the
percutaneous needle.
The three patients gave informed consent to publish
this article.
CASE 1
A 50-year-old man presented with gangrene of the left little
toe. The ankle-brachial index (ABI) was low at 0.35. Angiography
revealed chronic total occlusion (CTO) of the distal two-thirds of
the left SFA. The patient was a poor candidate for surgery, so
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achieved with a 6F introducer sheath placed in the artery. Crossing
of the lesion by the intraluminal approach was unsuccessful.
Re-entry into the true lumen after the subintimal approach also
failed. The last resort in this case was the retrograde approach as
re-entry devices were not available. Puncture of the distal SFA us-
ing a regular 19-gauge needle with the patient supine was done.
The retrograde wire was inserted into the needle, but instead
of ascending up, the wire descended down into the popliteal artery
(Fig 1, A).
This could be explained by the proximity of the retrograde
puncture to the lesion with not enough space to manipulate and
to support the wire to ascend up. After facing this problem, the
second choice was to perform another retrograde puncture more
distal through either the popliteal or the tibial arteries. The tibials
were too small, and the popliteal artery puncture would require a
prone position.
The situation now is having two wires in the artery. The ﬁrst
is the antegrade wire, which is trapped in the subintimal space.
The second wire from the needle is in the distal SFA, which
also descended antegrade but intraluminally. It was thought
that this needle in the true lumen could be used as a guide for
re-entry by directing an antegrade angled catheter to the tip
of the needle, then advancing the wire through the catheter to
slide beside the needle from the subintimal space into the true
lumen (Fig 1, B).
After successful re-entry, the needle in the distal SFA was
removed with its wire, and manual compression over the site
of the puncture for a few minutes was done. The procedure
was then completed from the antegrade sheath. Selective injec-
tion at the site of re-entry conﬁrmed the intraluminal position
and showed no extravasation at the site of puncture; angio-
plasty with stenting of the occluded segment was then
performed.
The patient was immobilized for 6 hours with inspection of
the puncture sites for any local complications. After the interven-
tion, the ischemic symptoms resolved. The ABI increased to
0.91. After this case, it was proposed that the distal puncture
needle could be used as a re-entry device instead of performing a
retrograde approach.
Fig 1. A, The red arrow points to the antegrade wire trapped in the subintimal space. The blue arrow points to the
retrograde puncture needle with the wire descending from it into the popliteal artery intraluminally. B, The arrow
points to the angled catheter directed to the tip of the needle with successful re-entry of the antegrade wire into the true
lumen.
Fig 2. A, Chronic total occlusion (CTO) of the middle third extending into the distal third of the superﬁcial femoral
artery (SFA), with the catheter (red arrow) in the subintimal plane approaching the re-entry point (blue arrow). B, The
puncture needle (blue arrow) left in place and a trial to direct the wire with the angled catheter (red arrow) toward the
tip of the needle. C, Successful sliding of the wire (red arrow) beside the needle (blue arrow) into the true lumen.
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A 70-year-old woman presented with ischemic rest pain of the
right lower limb. She had a history of hypertension, diabetes mel-
litus, and cardiac disease. The ABI of the right leg was 0.45 at the
time of admission. Angiography showed CTO of the middle third
extending into the distal third of the SFA (Fig 2, A; Video 1).
The antegrade approach showed failure to re-enter the true
lumen after subintimal tracking of the lesion (Video 2).
To achieve re-entry in this patient, puncture of the distal SFA
was done just distal to the re-entry point, and the intraluminal
position of the needle was ascertained by continuous arterial blood
coming from it. The needle was left in place, and a trial was made
to direct the 0.035-inch Terumo stiff Glidewire (Terumo Inter-
ventional Systems, Somerset, NJ) with an angled catheter toward
the tip of needle to enter the true lumen (Fig 2, B and C; Video 3).The wire succeeded in sliding beside the needle and entered
the true lumen. The needle was then removed, followed by manual
compression at the puncture site. The procedure was completed
with angioplasty and stenting of the occluded segment. No thigh
hematoma was detected, and the patient was discharged the day
after the procedure.CASE 3
The same technique was done in a 63-year-old woman who
presented with gangrene of the right big toe. Angiography showed
CTO of the middle third of the right SFA. Attempts at antegrade
recanalization failed because of inability to re-enter the true lumen.
Puncture of the SFA was done just distal to the re-entry point,
followed by directing the antegrade wire and catheter to the tip
Fig 3. A, The tip of the antegrade angled catheter (red arrow) approaching the tip of the needle (blue arrow).
B, Successful sliding of the wire beside the needle (black arrow).
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DISCUSSION
Most acute technical failures during attempted subinti-
mal angioplasties occur because of inability to re-enter the
true lumen.5 The retrograde approach is now a widely
accepted treatment in case of failure of re-entry, especially
when re-entry devices are unavailable. However, one
of the limitations of the retrograde approach is the possibil-
ity of difﬁcult re-entry proximal to the occlusion with the
risk of dissection of the artery higher than the occlusion.
Percutaneous puncture of the artery at or just distal to
the re-entry point creates an aperture in the intima. This
could be used as a point of re-entry guided by the tip of
the needle in place inside the lumen, directing an antegrade
angled catheter to the tip of the needle, then advancing the
wire to slide beside the needle into the true lumen.
With this method, there is an acute decrease in the time
of the procedure. There is no need for retrograde wires or
supporting catheters, which avoids the possible dissection
proximal to the lesion together with no need for snaring
of the retrograde wire to complete the procedure. If this
method fails, there is always the classic retrograde approach
with the needle in place.
The potential limitation of this method is the possibility
of perforation of the wall of the artery by the antegrade
wire and catheter. This could be avoided by gentle direc-
tion of the catheter to the tip of the needle. The future
use of smaller wires and catheters could be considered to
decrease this potential complication.Another limitation of this method is deeply situated
femoral artery in obese patients and lesions behind the
knee joint, for which a percutaneous puncture will be difﬁ-
cult in the supine position. However, Ye et al performed a
medial retrograde popliteal access at the infracondylar
plane without turning the patient.6
CONCLUSIONS
This is a cheap, fast, and accurate method to achieve
re-entry into the true lumen. A large number of patients
is required to determine its safety and its impact on
clinical practice.
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